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Paralysis Caused by Unknown Poison 


Wedicine 


Substance Probably Added to Jamaica Ginger 


NVESTIGATION into the nature 
of the substance in 
‘wraica ginger wich caused paraly- 
sis outbreaks in Tennessee, Oklahora, 


porsonous 


Kentucky and other states, has been 
hampered by the absence of any sam 
ples of the beverage that was actu 
ally drunk by any of the patients, 
health authorities have explained 

Peripheral polyneuritis is the scien 
tic name for the disease, which has 
just been diagnosed clinically by local 
physicians and officers of the Tennes- 
see state health department in coopera 
tion with Dr. Hugh J. Morgan, asso 
ciate professor of medicine at Van- 
derbilt University at Nashville The 
paralysis is due to a poison which has 
affected certain sets of nerves. Just 
what the poisonous agent is has not 
vet been determined. Professor Mor- 
gan believes the disease may have re 
sulted from the effects of two or 
more poisonous substances in alcohol 
fortified by a heavy metal dye or vola 
tile substances The chances for re 
covery from the condition are good, 
but it will be a matter of mont. s 
before the patients are well again. 

Study of 119 cases showed that 
four-fifths of them we. from 20 to 
45 years old, none being under 15. 
\ll but nine admitted the use of alco- 
hol, either Jamaica ginger or some 
other form. Over four-fifths of the 
cases were in men or boys. 

The drink was sold in small bottles 
containing from 60 to 80 per cent. 
alcohol. The rest was Jamaica ginger. 
Prohibition officials allowed this to be 
manufactured and sold thinking that 
the large amount of ginger would 
make it impossible for anyone to use 
it as a beverage. However, several 
hundred hardy drinkers consumed it 
in large amounts. Some of the pa 
tients admitted having drunk as many 
as fourteen or fifteen bottles of the 
stuff in a day or two. Because of the 
small amount in each bottle, each was 
well drained, and official investigators 


have not been able to obtain any of 
the same beverage that was drunk. 
Their analyses have been made on 
samples furnished by the manufac- 
turer, which are supposed to be from 
the same lot as that causing the 
paralysis. 

In these samples, no metal, no al- 
kaloid, no isopropyl-alcohol, no de- 
naturant of any sort has been de- 
tected. The supposition is that either 
the samples examined were from a 
different lot than those drunk by the 
paralytics or the stuff was adulterated 
by a bootlegger. In Kentucky, near 
Berea and Richmond, the stuff was 
sold by a man in a car who collected 
cash payments for every bottle sold, 
it is reported. This strengthens the 
bootlegger theory. 

The fact that many of the paralyt- 
ics are people of some prominence in 





The Answer Is 

In This 

Was the drink which caused the 
paralysis outbreak manufactured legiti- 
mately? p. 194—How is excavating 
made easy for geologists in Alaska? 
p. 195—What are some of the evi- 
dences of ar isthmus between America 
and Asia? p. 195—How fast does the 
new planet travel? p. 197 —At what 
European observatories has the new 
planet been observed? p. 197—What 
was the origin of “motion study” in 
factory management? p. 198—What 
metal is being used in place of iron 
for gas pipes? p. 200—What was once 
the strange penalty for picking shrubs? 
p. 200—How is it possible to be com- 
fortable in a room cooler than 60 de- 
grees? p. 200—Why has the parrot 
fever research been moved? p. 202— 
What ancient sport is now part of 
the mental training at a university? 
p. 204—Who is the “hitch-hiker” of 
the sea? p. 206—In what new book 
can one learn of the fundamentals of 


anthropology? p. 207. 


Issue 


their own coAnnunities has also ham- 
pered the official investigations. There 
is a natural reluctance to admt the 
drinking, and officials feel that prob- 
ably some details are being withheld. 
Whit 119 cases have been investi- 
gated in Tennessee, official estimates 
place the number affected in that state 
at 400 or 500. In Kentucky, only 6 
or 8 have been reported. These were 
mostly painters. 

The paralysis set in as long as a 
week or even three or four weeks 
after the suspected beverage had been 
consumed. Some patients also com- 
plained of stomach and intestinal up- 
sets. The paralysis affects the legs 
chiefly so that walking is extremely 
difficult or even impossible. However, 
there is sensation and a pin prick or 
touch of a hand on the paralyzed leg 
is felt. Some patients have had 
paralysis of the fingers, enough to 
give difficulty in buttoning their shirts 
or handling small objects. 

Science News-Letter, March 29, 1930 


Bright Comet Discovered 

RIGHT enough to be easily seen 

with a small telescope if it were 
not so close to the sun, a new comet 
vas discovered on March 21, by a 
Polish astronomer named Wilk at the 
University of Cracow. The comet ts 
of the seventh magnitude and was 
found in the constellation of Pisces, 
the fishes, low in the western evening 
sky just after sunset. 

Astronomivally expressed, its posi- 
tion when discovered was 1 hour 27 
minutes right ascension and 18 de- 
grees 3 minutes north declination. 
As comets become brightest when near 
the sun, Wilk’s comet is probably now 
at nearly maximum brightness, and 
will probably not become conspicuous 
to the naked eve. Not until three 
accurate obsez" ations have been made, 
however, can 1s exact path be caleu- 
lated. 


Astronomy 
Science News-Letter, March 29, 1930 
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Key to Anc 


AY “Alaska” to any person who 


can remember the last years of 
the “gay nineties,” and across his 
mental screen will instantly flash the 
responding word “Gold!” 

For that is how the American pub- 
lic really became conscious of the ex- 
istence of our vast territory on the 
northwestern corner of the continent. 
Alaska meant, and in much of our think- 
ing still means, great hoards of wealth 
buried in the frozen soil, waiting for 
that epic army of the Gold Rush, with 
its picks and shovels and fortitude and 
endurance, to open up mines richer 
than King Solomon's in fabled Ophir 
and bring the gleaming nuggets and 
dust back home. 

The gold rush is over now, and the 
gold mines have settled down to the 


soberer career of big business. But 
beside them—in some cases even on 
top ot them—there are other mines 


of equal wealth in another field of 
human endeavor. They are mines for 
the mind, for their treasure consists 
of uncounted fossil bones of prehis- 
toric animals which are only waiting 
for scientists to come and get them 
and piece them together, for the de- 
light of crowds in our great museums 
and for our better understanding of 
how many of our wild animals came 
to America. 

For these frozen fossil fields, these 
cold-storage warehouses as big as 
whole counties and as old as Adam, 
lie right across the tracks followed by 
animal migrations from Asia to Amer- 
ica and from America to Asia. They 
contain chapters as yet unread of the 
history of animal life on both conti- 


The ancient saber-tooth tiger, 
whose bones were found by 
thousands in the La Brea pits 
near Los Angeles, together 
with all other members of the 
cat family, probably migrated 
from Asia to America via the 
Alaska land bridge. Restora- 
tion painting by Knight. 
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Paleontology 
By Frank Thone 


nents. A glance at the map will show 
how Alaska stands like a great key- 
stone in the arch formed by the meet- 
ing of the two continents of North 
\merica and Asia. The elevation of 
a few miles of sea bottom a few hun- 
dreds of feet above their present level 
would close up Bering Strait and build 
a land bridge between the reaching 
fingers of the eastern and western 
hemispheres. Over such a bridge herds 
of wandering animals could go, plant- 
ing colonies along their line of march 
and under favorable conditions leaving 
their bones to become when 
they died. 

All geologists are now agreed that 
Asia and 


fossils 


isthmus connected 


such an 
America in the past, not once but 
several times, and that each time it 


arose a new inter-migration of animals 
occurred. The latest of these bridges 
served these emigrant tides before and 
during the pleistocene period, or great 
Ice Age, which began some hundreds 
of thousands of years ago and was 
still in progress when man_ became 
numerous and diversified into various 
sub-races on the earth. Before this 
bridge was submerged, Alaska served 
as a terminus of a two-way traffic 
that has left its records of animal 
remains in the earth that subsequently 
froze over them and has kept them 
safe from the moulds and microor- 
ganisms that remorselessly wipe out 
such documents in most other parts 
of the world. Alaska therefore offers 
an especially favorable field for the 
student of ancient animal life. 

What the totalitv of Alaska’s fossil 
wealth may be, nobody knows as yet. 
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Alaska’s Vast Mines 


of Fossils Hold 


ient Animal Mysteries 


Very little in the way of intensive dig- 
ging has so far been undertaken. Asa 


matter of fact, such hard labor has 
not yet become necessary, for in sev 
eral places fossils are so abundant 


and so easy to get at that it is hardly 
an exaggeration to say they can be 
had for the picking up. Dr. Philip 
P. Smith of the U. S. Geological Sur 
vey, a veteran Alaskan, has long been 
an advocate of the exploitation of 
these scientific resources, and he now 
has the satisfaction of seeing several 
institutions actively in the field. 

One of the best of the bone deposits 
is also one of the queerest. Along the 
flood plain of the Goldstream, south 
east of Fairbanks, chief interior town 
of Alaska, the deposit of gold-bearing 
gravel lies in a wide expanse, and on 
top of it is a frozen mass of mixed 
ice and sandy silt twenty feet or more 
in thickness. Melted down, the mix- 
ture proves to be, on the average, one- 
third solid and two-thirds liquid. Run- 
ning through the gray silt-ice are veins 
and dikes and sills of clear ice, evi- 
dently intruded from beneath as water 
during ages of weird ice-geology. But 
the whole thing has been frozen now 
for untold thousands of years. 

Once, however, the silt deposit must 
have been more nearly solid earth, at 
least during parts of the year. It 
afforded foothold for great numbers 
of wandering animals, and was dry 
enough to permit innumerable wild 
rats to burrow in it. For bones of a 
vast miscellany of large mammals are 
found scattered through it, some of 
them in neat, orderly skeletons, just 
as their owners lay when they died, 
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others in disconnected helter-skelter, 
with many parts missing. 

But most interesting are the fossil 
rat-nests. They crop up in all sorts 
of places when the frozen soil is cut 
away, like raisins in a cake. Often the 
rat skeletons are to be found also, 
and since these animals died under 
ground and were consequently in 
ready-made graves from the moment 
they gave up the ghost, their bones 
are frequently in perfect condition and 
neatly arranged, with every tooth and 
tail-joint still in place. 

There is an opportunity for botan- 
ical research in these rat nests also, 
for they are lined with quantities of 
vegetable fiber and leaves, from the 
rushes and tough grasses that grew 
in the riverside marshes in that far 
distant time. 

The great beauty about this partic- 
ular frozen fossil field is that whoever 
undertakes to explore it needs to do no 
digging. In most fossil-yielding areas 
the ambitious scientist must humble 
himself to the status of a pick-and- 
shovel “hunky,” and move bushels of 
dirt for every bone he recovers. But 
this place would be paradise for lazy 
geologists—if there are any such crea- 
tures. 

For there is a mining company op- 
erating in this area, and it has to get 
the frozen silt out of the way in order 
to reach the gravel which is its par- 
ticular prize. Even this does not in- 
volve pick-and-shovel work. The sev 
enty per cent. ice content of the frozen 
soil simplifies the task. It is possible 
to melt it away by flowing streams of 
water over it, or playing water against 
the sides of the ice-silt bluffs from a 
low-pressure nozzle 

This cuts and gullies the queer mix- 
ture of soil and ice, producing a land- 
scape that looks something like the 
Dakota bad lands and something like 


a half-gone iceberg. Fantastic pillars 


stand up, capped by a thicker and more 
For a few days 


resistant laver of soil 





they defy the weather, and then dwin- 
dle and break in the middle, dropping 
their ragged heads to the muddy gravel 
beneath. 

And through and over this welter 
of a ten-thousand-year-old world of 
ice and mud being destroyed in a day, 
the searching scientists can wade, get- 
ting their bones for the mere picking 
up, or studying the way they are em- 
bedded in the freshly exposed faces 
of the silt-ice cut by the working 
water. 

It is highly desirable that a scien- 
tist be kept on the spot during the 
placer-washing season, when the bones 
are thawed loose and will be scattered 
and lost unless some intrested and 
qualified person is there to retrieve 
them. Recently a cooperative arrange- 
ment has been made by the Alaska 
\gricultural College at Fairbanks and 
the American Museum of Natural 
History, whereby one or more col- 
lectors will be on the job throughout 
each open season. 

But although these two institutions 
have preempted this unique locality, 
where the geologist finds his digging 
done for him without effort on his 
part, by the mining company’s §sur- 
plus water power, there are still vast 
potential fossil mines left in Alaska, 
completely untouched. Far up on the 
north coast, where the low, desolate 
tundra fronts the Arctic Ocean for 
hundreds of miles, one occasionally 
finds the giant skulls of mammoths, 
with their long, curving tusks sticking 


Enormous tusks of long-ex- 

tinct members of the elepham 

family are frequently found 

on the shores of the Arctic 
ocean. 


up from the low scrub and moss like 
fantastic snags of timber. Dr. Smith 
says that at least once he turned aside 
from his course to investigate what 
appeared at first to be a solitary wil- 
low bush, only to find, on closer ap- 
proach, that the object was the tusk of 
one of these huge Arctic elephants. 
There are other prehistoric bones 
scattered about on or near the surface, 
in some places quite abundantly; and 
how much there may be underneath 
is as yet a matter of conjecture only. 

One of the richest, and possibly the 
most significant, of the fossil deposits 
in Alaska has been uncovered at Ele- 
phant Point, a promontory overlooking 
an arm of the Bering Sea, very close 
to the strait that probably was at one 
time a land bridge to Asia. The fos- 
sils here are eloquent of a wealth and 
variety of animal life passing to and 
from Asia before or during Ice Age 
times. There are, of course, elephants 

-the great, hairy, curve-tusked mam- 
moths that ranged all the cold lands 
of the earth a hundred thousand years 
ago, and passing in their restless wan- 
derings across the Bering land bridge, 
populated the Americas with their 
kind. Not only their bones and teeth, 
but pieces of their thick skin with 
eighteen-inch hair attached, have been 
found here. In addition to the mam- 
moths, there are horses, bison, musk- 
ox, deer, wolves and bear, and evi- 
dence of the presence of beaver has 
been found in fossil beaver -dams. 

It is curious to note species of both 
\merican and Old-World origin at this 
paleontological bridge-head. The ele- 
phant family un- (7urn to page 204) 


The Trek, as painted by 

Knight for the Field Museum. 

Elephants have not always 
been tropical beasts. 
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Planet Photographs 


They Would Help Tell its Orbit 


ITH the discovery of the planet 

beyond Neptune, by Lowell 
Observatory astronomers, many 
months of observation will be needed 
before even an approximate idea can 
be obtained of the orbit in which it is 
moving. A planet like this moves in 
the ecliptic, the plane in which the 
earth itself revolves around the sun, 
and to determine just where this path 
is four different observations, giving 
its direction from the earth upon four 
different occasions, are needed. If it 
were not moving in the ecliptic, three 
would suffice, as they do for orbits 
of comets. 


The farther apart the positions of 
the planet at the times of these obser- 
vations, the more precisely can the 
calculation be made. All the planets 
move in ellipses, nearly circular. To 
the mathematician, by the way, a circle 
is an ellipse in which the long and 
short diameters happen to have the 
same length. Eclipses might differ 
widely in shape, and yet over a small 
segment be very similar. Therefore 
to determine their shape with any 
accuracy, rather a good sized piece 
must be known. 


The new planet is moving very 
slowly through space. Probably it 
takes nearly three hundred years to 
travel once about the sun, so that in 
even a year it would cover only about 
a three hundredth of the total path. 
Observations made of it during the 
next few months, therefore, will give 
only a rough idea of its orbit. <A 
range of several years, at least, will 
be required before astronomers can 
get a really accurate orbit, for there 
is no way of hurrying it. 

jut there is one chance of getting 
an orbit sooner, and that is if a search 
of photographic plates made in past 
years should happen to show it. 
Photographs of the heavens have been 
made for about half a century, and 
while the early ones do not revea 
objects as faint as the planet, of the 
fifteenth magnitude, some made a 
quarter of a centry ago probably 
would. If it should happen that some 
astronomer, in some part of the world, 
took a plate in 1905, for instance, that 
showed the planet with a swarm of 
stars, then a much shorter time would 
be required to determine its orbit. If 
two or three such observations should 





The cover photograph shows the new 
planet (in circle) as it appears in the sky 
viewed by the 42-inch reflector at Lowell 
Observatory, where it was discovered. 
Dr. C. O. Lampland operated the tele- 
scope when the photograph was made. 
The bright star at the bottom is delta 
Geminorum, the four “points” being 
diffraction effects caused by the supports 
holding the second mirror in the telescope. 





be discovered, then the orbit could be 
accurately calculated within a few 
weeks. Then astronomers would know 
in fact, whether this really is the ninth 
planet, or whether, indeed, it is the 
tenth planet, the ninth yet remaining 
for discovery. 

Something similar to this happened 
in connection with the discovery of 
Neptune, the last major planet to be 
discovered before this year. Neptune 
was first located in the sky on Sep- 
tember 23, 1846. Then it was found 
that Joseph Jérome le Francois de 
Lalande, a French astronomer at the 
Paris Observatory, had observed it 
and recorded its position in May, 
1795, more than fifty years before, 
without noticing that it was not a star. 
This observation at once provided a 
long range, and an accurate orbit was 
soon calculated. 





Science Radio Talks 
F )UR prominent scientists will ad- 


dress the nation over a country- 
wide network of the Columbia Broad- 
casting System during April, under 
the auspices of Science Service. The 
talks will be given from 3:45 to 4:00 
p. m. every Friday. Following is the 
program : 

April 4—Dr. Paul R. Heyl, physi- 
cist, U. S. Bureau of Standards— 
“Weighing the Earth.” 

April 11—Dean Edward W. Berry, 
paleontologist, Johns Hopkins 
University —“The Ancestry of 
Our Trees.” 

April 18—Dr. C. G. Abbot, astrono- 
mer, secretary, Smithsonian Insti- 
tution—‘*The Sun and Ourselves.” 

April 25—Dr. Arthur H. Compton, 
physicist, University of Chicago 


and Nobel Laureate—‘‘*What is 
Light ?” 
Science News-Letter, March 29, 1930 


Additional Observations 


As soon as the discovery of a new 


planet was announced, observatories 


throughout the world began to look 
for it, seeking to be among the first 
to see this new addition to the sun’s 
family. But to find it is not an easy 
task. It does not differ in appearance 
from a faint star, so even with a tele- 
scope powerful enough to reveal ob- 
jects as faint as the fifteenth magni- 
tude it might be seen but not identi- 
fied. What is needed is a map show- 
ing its position, and as no such maps 
are yet avajlable, an observatory must 
make its own by photography. No 
general star maps show objects so 
faint. 

The first thing to be done, there- 
fore, is to take a photograph of the 
region of the sky, giving an exposure 
long enough to record a_ fifteenth 
magnitude star, perhaps of several 
hours. Then, on the following night, 
another such photograph is made. By 
comparing the two the planet is found, 
because it is slowly moving and is in a 
slightly different place in each photo- 
graph. An_ instrument called a 
“blink-microscope,” used in many ob- 
servatories, facilitates the comparison, 
because first one plate, then the other, 
can be seen in rapid succession. The 
stars stand still as the observer watches 
through the eyepiece, but the moving 
planet dances to and fro in a most 
conspicuous manner. This in fact 
was the way the planet was discovered 
Then, when the planet has been identi 
fied on a photograph, this may be used 
at the telescope as a map to locate 
it visually. 

The Steward Observatory, at the 
University of Arizona, Tuscon, was 
one of the first to find it, using this 
method. About the same time it was 
located at the Yerkes Observatory of 
the University of Chicago. Later it 
was observed at the Naval Observa 
tory, Washington, at the Harvard Col- 
lege Observatory, Cambridge, at their 
station in South Africa; and in Europe 
at the Kénigstuhl Observatory, Heidel- 
berg, and the University of Berlin’s 
observatory at Neu-Babelsberg. It is 
still in the constellation of the Twins, 
Gemini. 

1930 
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Lower Costs and Higher Wages 
— A Classic Invention 


SHOP MANAGEMENT, by Fred. 
W. Taylor, Philadelphia. Presented 
at the Saratoya meeting (June, 1903) 
of the American Society of Mechani- 
cal Engineers, and forming part of 


Volume XXIV. of the Tre 


Msactious 


T is safe to say that no system or 

scheme of management should 
be considered which does not in the 
long run give satisfaction to both 
employer and employee, which does 
not make it apparent that their best 
interests are mutual, and which does 
not bring about such thorough and 
hearty co-operation that they can 
pull together instead of. apart. It 
cannot be said that this condition 
has as yet been at all generally rec- 
ognized as the necessary foundation 
for good management. On the con- 
trary, it is still quite generally re- 
garded as a fact by both sides that 
in many of the most vital matters 
the best interests of employers are 
necessarily opposed to those of the 
men. In fact, the two elements 
which we will all agree are most 
wanted on the one hand by the men 
and on the other hand by the em- 
ployers are generally looked upon as 
antagonistic. 

What the workmen 
their employers 
else is high wages, and what em- 
ployers want from their workmen 
most of all is a low labor cost of 
manufacture. 


trom 
anything 


want 
beyond 


These two conditions are not dia- 
metrically opposed to one another as 
would appear at first glance; on the 
contrary, they can be made to go 
together in all classes of work, with- 
out exception, and in the writer's 
judgment the existence or absence 
of these two elements forms the 
hest index to either good or bad 
management. 

Tuts WRITTEN MAINLY 
ADVOCATING 


PAPER IS 
WITH THI OBJECT OF 
HIGH WAGES AND LOW LABOR 
AS THI FOUNDATION OF THE BEST 
MANAGEMENT, OF POINTING OUT THE 
GENERAL PRINCIPLES WHICH RENDER 
IT POSSIBLE TO MAINTAIN THESE CON- 
DITIONS EVEN UNDER THE MOST TRY- 
ING CIRCUMSTANCES, AND OF INDICAT- 
ING THE VARIOUS WHICH THE 
WRITER THINKS SHOULD BE TAKEN IN 
CHANGING FROM A POOR SYSTEM TO 


COST 


STEPS 


Factory Management 





This is the paper that marked an epoch 
in the machine age and inaugurated the 
much-discussed motion study. Taylor's 
attitude on the human side of labor prob- 
lems is shown in his words: “No system 
of management, however good, should be 
applied in a wooden way. The proper 
personal relations should always be main- 
tained between the employers and men; 
and even the prejudices of the workmen 
should be considered in dealing with 
them. ... The opportunity which each 
man should have of airing his mind free- 
ly, and having it out with his employers, 
is a safety-valve; and if the superintend- 
ents are reasonable men, and listen to 
and treat with respect what their men 
have to say, there is absolutely no reason 
for labor unions and strikes.” 





THE BETTER TYPES OF MANAGEMENT. 

The condition of high wages and 
low labor cost is far from being ac- 
cepted either by the average mana- 
ger or the average workman as a 
practical working basis. It is safe 
to say that the majority of employ- 
ers have a feeling of satisfaction 
when their workmen are receiving 
lower wages than those of their 
competitors; and on the other hand 
that very many workmen would feel 
contented if they found themselves 
doing the same amount of work per 
day as other similar workmen do 
and get more pay for it. Yet em- 
ployers and workmen should alike 
look upon both of these conditions 
with apprehension, as they are either 
of them sure, in the long run, to lead 
to trouble and loss for both parties. 

Through unusual personal influ- 
ence and energy, or more frequently 
through especial conditions which 
are but temporary, such as dull times 
when there is a surplus of labor, a 
superintendent may succeed in get- 
ting men to work extra hard for or- 
dinary wages. After the men, how- 
ever, realize that this is the case and 
an opportunity comes for them to 
change these conditions, in their re- 
action against what they believe un- 
just treatment they are almost sure 
to lean so far in the other direction 
as to do an equally great injustice to 
their employer. 

On the other hand, the men who 
use the opportunity offered by a 
labor to exact wages 
the average of their 


scarcity of 
higher than 


class, without doing more than the 
average work in return, are merely 


laying up trouble for themselves in 
the long run. They grow accus- 
tomed to a high rate of living and 
expenditure, and when the inevitable 
turn comes and they are either 
thrown out of employment or forced 
to accept low wages, they are the 
losers by the whole transaction. 

The only condition which contains 
the elements of stability and perma- 
nent satisfaction is that in which 
both employer and employes are do- 
ing as well or better than their com- 
petitors are likely to do, and this in 
nine cases out of ten means high 
wages and low labor cost, and both 
parties should be equally anxious for 
these conditions to prevail. With 
them the employer can hold his own 
with his competitors at all times and 
secure sufficient work to keep his 
men busy even in dull times. With- 
out them both parties may do well 
enough in busy times, but both par- 
ties are likely to suffer when work 
becomes scarce. 

The possibility of coupling high 
wages with a low labor cost rests 
mainly upon the enormous difference 
between the amount of work which 
a first-class man can do under fa- 
vorable circumstances and the work 
which is actually done by the aver- 
age man. 
~ That there is a difference between 
the average and the first-class man 
is known to all employers, but that 
the first-class man can do in most 
cases from two to four times as 
much as is done on an average is 
known to but few, and is fully real- 
ized only by those who have made a 
thorough and scientific study of the 
possibilities of men. 


The writer has found this enor- 
mous difference between the first- 
class and average man to exist m 


all of the trades and branches of 
labor which he has investigated, and 
this covers a large field, as he, to- 
gether with several of his friends, 
have been engaged with more than 
usual opportunities for twenty years 
past in carefully and systematically 
studying this subject. 

This fact is as little realized by the 
workmen themselves as by their em- 
ployers. The first-class men know 
that they can do more work than 
the average, but they have rarely 
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made any .areful study of the mat- 
ter. And the writer has over and 
over again found them utterly in- 
credulous when he informed them, 
after close observation and study, 
how much they were able to do. In 
fact, in most cases when first told 
that they are able to do two or three 
times as much as they have done 
they take it as a joke and will not 
believe that one is in earnest. 

It must be distinctly understood 
that in referring to the possibilities 
of a first-class man the writer does 
not mean what he can do when on a 
spurt or when he is over-exerting 
himself, but what a good man can 
keep up for a long term of years 
without injury to his health, and be- 
come happier and thrive under. 

The second and equally interesting 
fact upon which the possibility of 
coupling high wages with low labor 
cost rests, is that first-class men are 
not only willing but glad to work 
at their maximum speed, providing 
they are paid from 30 to 100 per cent. 


more than the average of their 
trade. 
The exact percentage by which 


the wages must be increased in or- 
der to make them work to their 
maximum is not a subject to be the- 
orized over, settled by boards of di- 
rectors sitting in solemn conclave, 
nor voted upon by trades unions. It 
is a fact inherent in human nature 
and has only been determined 
through the slow and difficult proc- 
ess of trial and error. 

The writer has found, for exam- 
ple, after making many mistakes 
above and below the proper mark, 
that to get the maximum output for 
ordinary shop work requiring nei- 
ther especial brains, very close appli- 
cation, skill, nor extra hard work, 
such, for instance, as the more ordi- 
nary kinds of routine machine shop 
work, it is necessary to pay about 
30 per cent. more than the average. 
For ordinary day labor requiring lit- 
tle brains or special skill, but calling 
for strength, severe bodily exertion 
and fatigue, it is necessary to pay 
from 50 per cent. to 60 per cent. 
above the average. For work re- 
quiring especial skill or brains, cou- 
pled with close application but with- 
out severe bodily exertion, such as 
the more difficult and delicate ma- 
chinist’s work, from 70 per cent, to 
80 per cent beyond the average. And 
for work requiring skill, brains, close 
application, strength and severe toc- 
ily exertion, such, for instance, as 
that involved in running a well-run 
steam hammer doing miscellaneous 


work, from 80 per cent. to 100 per 
cent. beyond the average. 

There are plenty of good men 
ready to do their best for the above 
percentages of increase, but if the 
endeavor is made to get the right 
men to work at this maximum for 
less than the above increase, it will 
be found that most of them will pre- 
fer their old rate of speed with the 
lower pay. After trying the high 
speed piece work for a while they 
will one after another throw up their 
jobs and return to the old day work 
conditions. Men will not work at 
their best unless assured a good lib- 
eral increase, which must be perma- 
nent. 





Frederick W. Taylor 


lt is the writer’s judgment, on the 
other hand, that for their own good 
it is as important that workmen 
should not be very much overpaid, as 
that they should not be underpaid. 
If overpaid, many will work irregu- 
larly and tend to become more or 
less shiftless, extravagant and dissi- 


pated. It does not do for most men 
to get rich too fast. The writer’s 
observation, however, would lead 


him to the conclusion that most men 
tend to become more instead of less 
thrifty when they receive the proper 
increase for an extra hard day's 
work, as for example, the percent- 
ages of increase referred to above. 
They live rather better, begin to 
save money, become more sober, and 
work more steadily. And this cer- 
tainly forms one of the strongest 
reasons for advocating this type of 
management. 


In referring to high wages and 


low labor cost as fundamental in 
good management, the writer is 
most desirous not to be misunder- 
stood. 


By high wages he means wages 
which are high only with relation 
to the average of the class to which 
the man belongs and which are paid 
only to those who do much more 
or better work than the average of 
their class. He would not for an in- 
stant advocate the use of a high- 
priced tradesman to do the work 
which could be done by a trained 
laborer or a lower-priced man. No 
one would think of using a five trot 
ter to draw a grocery wagon nor a 
Percheron to do the work of a lit- 
tle mule. No more should a me- 
chanic be allowed to do work for 
which a trained laborer can be used, 
and the writer goes so far as to say 
that almost any job that is repeated 
over and over again, however great 
skill and dexterity it may require, 
providing there is enough of it to 
occupy a man throughout a consid 
erable part of the year, should be 
done by a trained laborer and not by 
a mechanic. A man with only the 
intelligence of an average laborer 
can be taught to do the most diffi- 
cult and delicate work if it is re 
peated enough times; and his lower 
mental calibre renders him more fit 
than the mechanic to stand the mo- 
notony of repetition. It would see:> 
to be the duty ci employers, there 
fore, both in their own interest and 
that of their employees to see that 
each workman is given as far as 
possible the highest class of work 
for which his brains and physique fit 
him. A man, however, whose men- 
tal calibre and education do not fit 
him to become a good mechanic (and 
that grade of man is the one re 
ferred to as belonging to the “la 
boring class”), when he is trained 
to do some few especial jobs, which 
were formerly done by mechanics, 
should not expect to be paid the 
wages of a mechanic. He _ should 
get more than the average laborer, 
but less than a mechanic; thus in- 
suring high wages to the workman, 
and low labor cost to the employer, 
and in this way making it most ap 
parent to both that their interests 
are mutual. 

To summarize, then, what should 
be aimed at in all establishments is: 

1. That each workman should be 
given as far as possible the highest 
grade of work for which his ability 
and physique fit him. 

2. Each work- (Turn to page 205) 
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Aluminum Gas Pipes 


Light, thin-walled drawn aluminum 
tubing, which can be bent at right 
angles instead of having to be cut and 
screwed into angle fittings, is coming 
into use in Germany to replace the old- 
style heavy iron pipes used in houses 
for carrying cooking and lighting gas. 

It is claimed that the new tubing 
can be used in considerably smaller 
sizes than iron pipes not only because 
of its thinner walls, but because it is 
completely smooth inside and_ there- 
fore offers less resistance to the flow 
of the gas. It is also much less un- 
sightly than the old pipes. 

\ngles are bent in it at any desired 
point by means of a special hand- 
operated tool employing a clamp and 
two channelled rollers. Where joints 
or T-fittings are necessary, self-sealing 
aluminum castings are used. 

The tubing is made in _ sixty-foot 
lengths, which can be coiled up and 
carried over the workman’s shoulder 
if necessary, thus reducing the expense 
of cartage and eliminating the traffic 
dangers attendant to having long 
lengths of stiff piping sticking back- 
ward out of a truck. 


Engineering 
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School Reading 


One of the classic criticisms leveled 
for forty years against the education 
of children in the United States has 
been tested and found to be no longer 
true, Dr. Charles H. Judd, of the 
University of Chicago, showed in an 
address before the meeting of the De- 
partment of Superintendence of the 
National Education Association. 

It was in 1890 that President Eliot 
of Harvard startled everybody by his 
assertion that all the reading material 
covered by children in a typical public 
school in the third to eighth grades 
could be read aloud in 46 hours. After 
forty years, Dr. Judd has checked up 
to see whether the reading matter in 
school courses is still worthy of criti- 
cism as a thinly skimmed product. 
Dr. Judd asked teachers of fifth 
grades to estimate the amount of read- 
ing material covered by their pupils. 

“IT find that the amount of reading 
mastered in the average present-day 
fifth grade is eight or more times as 
great as that reported by President 
Eliot,” he reported 

“The meaning of these facts is 
clear. Even if we make our compari- 


son without regard to such additions 
to the curriculum as the arts and the 
special subjects such as physical edu- 
cation, the difference in quantity of 
reading shows that there has taken 
place within the last four decades a 
great expansion in the content of in 


struction in American schools. This 
expansion of the curriculum has been 
necessary to keep education abreast of 
expanding civilization. 

“The demands made upon the in- 
dividual in our times for a broad view 
of the world are so far in advance of 
those which were imposed on the com- 
mon man in 1890 that the elementary 
school has been compelled to enlarge 
its offerings much beyond what was 
provided a generation ago.” 


Education 
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Conservation 

Every leaf you pluck costs you a 
piece of your shirt. 

This stringent and fantastic penalty 
was exacted for violating the protec- 
tion bestowed by an emperor on a tree. 
The tree was an ancient lime-tree that 
stood in the town of Adelsheim in 

Jaden, and the Emperor Ruprecht 
decreed its perpetual protection in 
1401. So strong was the tradition of 
this medieval enactment that even at 
the beginning of the nineteenth cen- 
tury offenders were still penalized for 
plucking twigs or leaves; although a 
modification of the original rule, al- 
most as fantastic as the emperor's 
whimsical decree itself, let offenders 
off with whole shirts if they would 
buy ribbons and tie them to the tree. 

By 1857, however, the tree had de- 
clined to such a ruinous state that it 
had to be cut down, and for fifty years 
or so its place stood empty. Now, 
however, a new lime-tree grows where 
the “emperor's tree’ once stood. 


Forestry 
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Storing Electricity 

A mythical storage battery of enor- 
mous size in which electricity could be 
stored during times of its abundance 
at flood seasons or off-peak load 
periods and from which it could be 
drawn during dry weather and heavy 
demand is no longer a mere dream 
of engineers. 

Such a device, though scarcely re- 
sembling a storage battery, has recently 
been put in operation in the United 
States. It cost about $6,000,000. 

In discharging, it will supply 32,160 
horse-power continuously for 1,116 
hours. In charging, 3,105 hours are 
required to return this enormous 
amount of energy. 

It is the Rocky river pumped-stor- 
age hydro-electric plant of the Con- 
necticut Light and Power Company. 
When power is abundant on the com- 
pany’s system, two huge 8,100 horse 
power pumps, the highest power single 
centrifugal units in America, fill the 


storage reservoir by pumping water 
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from the Housatonic river, one mile 
distant. Then at peak load when 
power is scarce, this water falls back 
through the power house, turning a 
24,000 kilowatt generator. 

In actual practice the pumps would 
have to operate only about 2,320 hours 
before the reservoir would be filled, 
because some additional water is sup- 
plied from a small drainage area. 

Strangely, most of the electric power 
used to pump the water into the reser- 
voir is supplied by a steam plant. The 
combined efficiency of converting the 
steam to electricity, of pumping the 
water with electricity and of using the 
water to make electricity again, is 61 
per cent. 

The storage reservoir is 10 miles 
long and one and three-quarter miles 
across at its widest point. It contains 
6,210 million cubic feet of water use- 
ful in producing power. This water 
is between 200 and 230 feet above the 
turbo-generator. 

This is thought to be the first 
pumped storage station in the United 
States, although several are in exist- 
ence elsewhere. One has been in- 
stalled recently for a German power 
plant near Niederwartha. 

Electricity 
Science News-Letter, March 29, 1936 


Ingenious Smokers 


Ambassador Dawes’ famous under- 
slung pipe, which was looked upon 
as the last word in radicalism in 
smoking utensils when first it burst 
upon the hazy horizon of nicotinic 
America, is tame and conservative by 
comparison with the multitude of 
pipes and other tobacco-using devices 
which have been invented by the na- 
tives of Africa and Madagascar. The 
dark inhabitants of the dark con- 
tinent have added to the conventional 
pipe-material, wood and clay, such 
things as antelope horns, gourds of 
many species, bamboo, and a hole in 
the ground partly filled with water. 
Some of them have even been known 
to smoke their flintlock muskets, fill- 
ing the priming-pan with tobacco and 
sucking the smoke out through the 
muzzle. 

Three scientists of the Field Muse- 
um of Natural History, Berthold Lau- 
fer, Wilfrid D. Hambly and Ralph 
Linton, have made a study of tobacco 
and its use in Africa. They report 
that although the plant was not in- 
troduced until considerably later than 
its discovery in America, it is now 
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smoked, chewed and snuffed all over 
the continent and on the neighboring 
big island of Madagascar. In most 
places everybody is a tobacco user— 
men, women and children alike. But 
a few tribes, mainly those under 
Mohammedan influence, abstain from 
tobacco or limit its use. On the 
other liand, some groups increase the 
potency of their smokes by adding 
jimson-weed or hemp, the latter plant 
having reached Africa from Arab 
sources. 

One tribe includes in its tradition 
of the introduction of tobacco a tri- 
bute to the soothing qualities of the 
weed that would do credit to Ik Mar- 
vel himself : 

“When you have had a quarrel 
with your brother, you may wish to 
kill him; sit down and smoke a pipe. 
By the time this is finished, you will 
think that death is too great a punish- 
ment for your brother's offence, and 
you will decide to let him off with a 
thrashing. Relight your pipe and 
smoke on. As the smoke curls up- 
ward, you will think that a few harsh 
words would serve instead of blows. 
Light your pipe once more and, when 
the bowl is empty, you will be ready 
to go to your brother and_ forgive 
him.” 


Customs 
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Warming the Walls 

Principles of heating used in Rom- 
an villas 2000 years ago are being 
applied to homes today to produce 
conditions of the atmosphere ex- 
cellently suited to the human body. 

The Latins warmed their marble 
floors with underground flues and 
basked in the radiated heat. Now 
hot water pipes or electrical units 
installed high up on the wall or in 
the ceiling, invisible beneath the 
plaster, keep a room comfortable at 
a temperature as low as 60 degrees 
Fahrenheit and impart to its occu- 
pants a freshness and vigor lacking 
in warmer rooms. 

This new form of heating, called 
panel warming, and the way it keeps 
a person comfortable at tempera- 
tures, the mere thought of which 
brings shivers to many, were told 
by L. J. Fowler, of London, before 
the recent International Heating and 
Ventilating Exposition. 

Dressed in a bathing suit one can 
Stand in the middle of a snow-cov- 


ered field and experience no dis- 


comfort, Mr. Fowler said, provided 
the sun is shining brightly and there 
is no wind. The heat of radiation di- 
rectly from the sun and reflected from 
the snow is sufficient to keep a person 
warm even when the mercury has 
fallen, if there is no wind to carry 
heat from the body. 

The same principle applies to the 
panel heated room, Mr. Fowler ex- 
plained. Heat is radiated from the 
upper walls and ceiling, and one feels 
comfortable at a comparatively low 
temperature. The panels, which need 
to be only slightly warmer than the 
atmosphere in the room, do not set up 
draughts, as the more concentrated 
and hotter heat units do, to take heat 
from the body. 

In a test conducted by Dr. Vernon, 
ef the British Industrial Fatigue Re- 
search Board, the upper air in a 
panel heated room was found to be 
just one degree warmer than that 
near the floor. In an ordinary room 
this temperature difference is many 
times greater. The panels them- 
selves were only two and three de- 
grees higher than room temperature. 

Modern panel warming is only 20 
years old. It was first employed in 
England where it has been used in 
numbers of public buildings and the 
better residences. It is spreading to 
countries in Europe and other parts 
of the world. 

The cost of installing panel warm- 
ing is said to be little higher than 
that of a system employing enclosed 
radiators. Its continuous operation 
is considered reasonable, but inter- 
mittent heating with the panel sys- 
tem is expensive. When used con- 
stantly it is especially well suited 
to care for a sudden fall in tempera- 
ture because heat is stored in the walls 
ready to combat the change. 


Engineering 
Science Newa-Letter, March 29, 


Smallest ’Possum 

The world’s smallest 
tiny animal no bigger than a mouse, is 
a native of Argentina. H. Harold 
Shamel of the U.S. National Museum, 
who describes the new species in the 
Journal of the Washington Academy 
of Sciences, states that the specimen 
was collected some time ago by Dr. 
Alexander Wetmore, but that it re- 
mained unstudied until now. 

The little opossum is less than five 
inches from nosetip to tailtip, and 
nearly half its length is accounted for 
by tail. The specific name given it is 
muscula, which means “little mouse.” 
There are many species of mouse 
which are larger. 


Zoology 
Newa-Letter, March 29. 
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Interference 

It is next to impossible for the radio 
enthusiast who lives within a few 
blocks of a high-powered station to get 
a distant program. 

That is just what the aviator has to 
do, only the interfering broadcaster 
is within a few feet of his supersensi- 
tive receiver. In fact, it is the engine. 

The U. S. Bureau of Standards has 
effectively silenced this local broad- 
caster, the engine ignition system, by 
sheathing it and all its parts and wires 
in metal. 

The wires are housed in a liquid- 
tight flexible metal tubing with a sur- 
rounding layer of copper braid to in- 
sure sufficient shielding. Water-tight 
fittings are provided at both the spark 
plug and magneto ends. 

Engine interference is successfully 
eliminated from sets having an over- 
all voltage amplification of about 
3,000,000 to 5,000,000. The assembly 
is now in commercial use. 


Radio 
News-Letter, 
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Raising Wood Crops 

Several hundred acres of waste land 
in the eastern part of the United States 
have been planted in hybrid poplar 
trees which will yield a crop of pulp 
wood for the paper industry com- 
parable in value to the financial return 
from flaxstraw and cotton. 

This is the first practical application 
of research conducted during recent 
years by Dr. Ralph H. McKee and 
others scientifically to increase Am- 
erica’s diminishing supply of wood. 
Its success was described by Dr. 
McKee before the Franklin Institute 
recently. 

The new hybrids will produce from 
10 to 14 times as much wood per year 
as wild poplars growing under similar 
conditions, their studies disclose. In 
60 years natural reforestation yields 
about six cords of useful wood per 
acre, or 125 pounds of cellulose a 
year from each acre, it was pointed 
out. The yield per acre-year for cot- 
ton is 150 pounds of cellulose, for 
flaxstraw 100 pounds and cornstalks 
nearly 500 pounds. 

“Well managed reforestation plan- 
tations of pulpwood using wild species 
produce about 2,000 pounds of cellu- 
lose per acre-year,” Dr. McKee said. 
“From the new hybrid poplar planta- 
tions we have every reason to expect 
80 cords of pulpwood per acre in 12 
years, that is, an average of about 
16,000 pounds of merchantable wood 


per acre-year, equivalent to 8,000 
pounds of cellulose.” 
Forestry 
Science Newa-Letter March 29. 19380 





202 





New Machine for Molding Cast Iron 


Metallurgy 


© longer must temporary sand 

forms, which are destroyed as 
soon as molten metal hat dens in them, 
be made for every object cast. 

Small articles of low melting point 
metals have been die cast for years. 
Now there is in use in Europe a ma- 
chine which forms ar‘icles from cast 
iron, a high melting point metal, con- 
tinuously in the same mold. 

“Machines of this type will un- 
doubtedly be installed in this country 
in the near future,” Charles Pack, 
New York consulting engineer, told 
the American Society for Testing Ma- 
terials recently. 

Pressing flat sheets of steel into au- 
tomobile bodies and other shapes is 
becoming more and more an accurate 
science, it was revealed by W. H. 
Graves, a metallurgist of Detroit. 

For a long time the only way to find 


how deep a sheet should be stamped 
was to try it in the press and this 
method of trial and error was waste- 
ful and inaccurate, Mr. Graves said. 
Now simple tests show in advance not 
only how far a sheet can be bulged 
out of shape before breaking, but also 
how much force will be required. 

Bearings in which the wheels of 
industry turn with least effort are 
made of a hard and a soft metal. 

“It is now generally accepted that 
a single constituent metal is not well 
suited for bearing purposes,” Prof. 
Clair Upthegrove, of the University 
of Michigan, said. 

The hard metal supports the load 
and resists wear. The soft one wears 
away and forms slight depressions in 
which small amounts of the lubricant 


may be retained, Prof. Upthegrove 
‘xplained. 
Science News-Letter, March 29, 1930 


Parrot Fever Work to Be Moved 


Medici 


HEN the U. S. Public Health 

Service's studies on parrot fever 
are resumed, it will be at one of the 
government's quarantine stations, 
probably either the one on Craney 
Island near Nor‘olk, the one on Reeay 
Island in the Delaware river near 
Lewes, or the one on Swinburne Is- 
land at New York City. <A _ fourth 
location, an island quarantine station 
at Portland, Maine, is also under con- 
sideration but is not favored so much 
as the other three, because of the 
severe winters there. 

The selection of an island quaran 
tine station has resulted from recom- 
mendations of the special board ap 
pointed by Surgeon General Hugh S. 
Cumming to investigate the parrot fe- 
ver situation at the Hygienic Labor- 
atory, where eleven persons contracted 
the disease while the studies were go- 
ing on. 

The board reported that the present 
facilities at the Hygienic Laboratory 
are totally inadequate, and recom- 
that a new building be con- 
structed. Pending this construction, 
thorough overhauling of the present 
structure, including painting, cleaning, 


mended 


etc., was advised 

The beard further 
that further investigations on parrot 
fever or similar diseases be temporarily 
an isolated place. The 


recommended 


carried out at 


maritime quarantine stations, partic- 
ularly those located on islands, were 
immediately considered. 

These have laboratory and hospital 
accommodations for handling cases of 


infectious disease coming in on ships. 
These facilities can readily be en- 
larged to take in the parrot fever in- 
vestigations, it was explained. The 
station at Reedy Island has the most 
convenient arrangements for quarter- 
ing the investigators and their fami- 
lies, and the climate is not too severe 
It is isolated, but not inaccessible at 
all. However, no decision has yet 
been made as to which station will 
be chosen for this work. 

Neither have the men to carry it 
on been selected, although Dr. Charles 
Armstrong, who was conducting the 
parrot fever studies before he became 
ill, and Dr. L. F. Badger, who has 
collected blood from recovered parrot 
fever patients for convalescent serum, 
have been mentioned. 

Dr. Armstrong is entirely well but 
still rather weak, as he has given blood 
several times for the serum with which 
other parrot fever patients are treated. 
It is exnected that the parrot fever 
studies will be resumed within a week 
or so, as soon as the new location can 
be made ready. 

No new cases have been reported in 
the last three days, and all the patients 
are d-ing well except the two negroes, 
Fred Blackwell and C. Murphy, who 
are still quite sick. 

Of the entire force of the Hvgienic 
Laboratory, numbering about 120, ten 
have contracted the disease, and one 
died of it. In only two cases were the 
victims working directly on the dis- 
ease. 
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Low Voltage Dangerous 


LTERNATING current is more 

dangerous at low voltages than at 
high voltages and direct current is 
more dangerous at high than at low 
voltages. This is the cvrious conelu- 
sion reached by Prot. W. B. Kouwen- 
hoven, an electrical engineer, and 
Prof. Orthello R. Langworthy, asso- 
ciate in neurology, following extensive 
studies on rats in the laboratories of 
Johns Hopkins University. 


The two scientists insist that the re- 
sults of their tests on 286 rats cannot 
be applied directly to men or other 
animals. But the facts they learned 
tie in well with existing knowledge of 
the effect of electricity on human 
beings. Statistics show that the an- 
nual death rate from electric shock is 
nine-tenths per 100,000 and that one- 
third of these fatal accidents occur on 
low voltage circuits. 

“On high voltage circuits the victim 
is often thrown away from the con- 
ductors by the severe contraction of 
the muscles, but on low voltage cir- 
cuits it is often impossible to let go,” 
a recent report to the American Insti- 
tute of Electrical Engineers says. “No 
authentic record has been found, how- 
ever, of a death on a 110-volt direct 
circuit.” 


“If the skin is wet, 110-volt alter- 
nating-current house circuits are dan- 
gerous. The sensation produced by 
an alternating current of 15 to 20 
thousandths of an ampere is extremely 
painful and a curre.t of 100 milli- 
amperes may cause death,” the report 
Says. 

Electricity 
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Magnetic Hardening 


Metals can he superhardened by 
magnetic treatment as well as by heat 
treatment, E. G. Herbert reports be- 
fore the Iron and Steel Institute. 

Magnetic hardening is accomplished 
by repeatedly changing the polarity 
of the steel, Mr. Herbert expiams. 
A specimen so created could not be 
hardened more by low temperature 
annealing, he says. 

Whether the magnetic treatment 1s 
apt to become of commercial value is 
not indicated. It is evident that both — 
magnetism and heating doubtless pro- 
duced the same atomic rearrangement. 
This phenomenon may lead to the 
finding of additional information 
about the structure of magnetic metals. 


Metallurgy 
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Yh you blintlly groping for words 
4 lo fi Oe ones ? 


“What word conveys the exact shade of meaning | desire?” 
“Is there a better word than the one | am using?” 








TRANGE, isn't it, with all the marvelous 
wealth of our English language that you 
should find yourself groping blindly for the 
answers to such word questions as those above. 

Strange, with a language so full of expressive 
words, that it should be so difficult to find the 
ones that express your thoughts clearly. 

With more than 150 words describing various 
shades of beauty, or over 400 words denoting 
various degrees of goodness, for instance, why 
should it be so hard to find the best one for 
your purpose? 

Yet it is not strange either, when you consider 
that dictionaries are arranged on the assump- 
tion that you know all of the more than 200,000 
words in the language and seek merely their def- 
initions—that all attempts to make the language 
available stopped with merely listing the words 
by ideas, and then not always in alphabetical 
order. 

No wonder the average working vocabulary is 
less than 2500 words—that you find it so difficult 
to express your thoughts and your most power- 
ful ideas become mere vague impressions in the 
minds of your listeners or readers. 

But now comes a new book which revolution- 
izes word helps—a book which finds the words 
for you, and at the same time defines them. 
Now you can have at your very fingertips the 
definite, living words that fit your thoughts and 
leave no doubt as to your meaning. 

The illimitable wealth of words from which 
the ablest writers and speakers draw—the whole 
living language—becomes your working vocabu- 
lary through the remarkable invention and eight- 
een years of untiring effort by a master of words 
which give you March’s Thesaurus Dictionary. 


It Places the Whole Living Language 
at Your Instant Command 


No matter what thought you wish to express, 
or which particular shade of meaning you desire, 
March’s Thesaurus Dictionary gives you the 
word instantly. : 

No hunt ng through hundreds of words and 
definitions—just a flip of the pages and your 
word is before you grouped with its related 
words under the part of speech to which it be- 
longs and defined so that you know you are using 
tt correctly. In adjoining columns are its antonyms 
—enabling you to develop versatility of style. — 

Foreign words and idioms are also arranged 
so that you can find the words to fit your ideas 
immediately. 
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“What is that word I have forgotten?” 
“Is there a word in the language which 
expresses my thought clearly?” 
“How can I avoid this con- 








stant repetition?” 


The New Amplified Edition 


contains all that has made March’s Thesaurus 
Dictionary “Unmistakably the greatest single 
volume reference work in the world” (IV riter’s 
Monthly) plus the newest words, including those 
which arose out of the World War and the prog 
ress of the arts, etc. and a listing of all the 
important words and definitions of the leading 
arts and sciences. 

In addition it contains hundreds of usually 
hard-to-find facts which you need daily; chap 
ters which are complete, concise textbooks on 
English, composition, word building, Biblical 
references, geographic and historic facts, lists 
of the famous characters of literature, American 
Sobriquet, etc., which increase its value to you 
beyond computation. 

A veritable Treasure House of Words and 
Knowledge! No wonder the leading magazines 
are saying of it: 

“A real treasure chest of ‘English undefiled.’ 
We commend tt unreservedly.” 

—Review of Reviews 

“A valuable contribution to the cause of clarity 
and accurate word selection.” 

—Independent 

“Will be of constant use on the writing desk.” 

—American Mercury. 


cannot be too highly praised.”—Forum. 


“—leads the mind to associations wholly unex 
pected and defines them with shades of meaning 
so that exactness and fluency are obtained.” 

—Harper'’s. 

“Supplies just the right word you need for 

each shade of meaning.” —World’s Work. 


Examine It in Your Own Home—at 
Our Risk 


Let us send you this remarkable volume that 
you may judge it in your own home. We want 


jroo 


Historical Publishing Co., 


you to examine it at your leisure—to try it for / Dept. SC-3, 1334 Cherry Street, 

ten days at our risk. We want you to see what J Philadelphia, Pa. 

complete mastery of the English language its / PI ; 
62 one, give “a : — . a lease sem me (postpai<« in 

1462 pages give you. It is bound in hand / U. S.; express paid in Canada) the 

some buckram—a worthy addition to any New Amplified Edition of March's 


rhesaurus Dictionary. I will pay $3.75 
/ on delivery and if I keep the book 
will pay you $2.00 per month for three 


library—7¥%4” x 10%” x 2%”, and surpris- 
ingly handy because of the thin, light- 


we ight Opaque paper used J ust send / months (Canada, duty extra For 
in the coupon. If you do not find / eign, $10.00, cash with order.) If for 
any reason I do not wish to keep it, I 


will return it in good condition within 
10 days and you are to refund my $3.75 


/ Name 
/ Address 


that it completely answers the word 
problems which confront you, you / 
have but to return it and it has not 
cost you a cent. 

















Everyday Electricity 


By Joseph R. Lunt, Head of 
the Department of Science, the 
Teachers College of the City of 
Boston 


An interesting and accurate dis 
cussion of electricity, supplemented 
by unusually excellent diagrams and 
half-tones Its simple language, 
practical content, and _ scientific 
soundness make it a book of in- 
terest to every type of reader, from 
the enterprising boy to the student 
of elementary physics. The experi- 
ments are easy to set up and under- 
stand The subject is brought up 
to the minute with a thorough ex 
planation of the radio and of the 
trans-Atlantic radiophone 


Fabrikoid. 12°, ill. 297 pages. $1.60 





Elementary Electricity 
and Magnetism 


By Dugald C. Jackson, Pro 
fessor of Electrical Engineer 
ing, Massachusetts Institute of 
Technology, and John Price 
Jackson, Professor of Electric 
Engineering, Pennsylvania State 
College. Revised and enlarged 
by N. Henry Black 


This book, for seventeen years a 
standard authority in its field, has 
been rewritten and enlarged by one 
of the authors of Black and Davis’ 
’Practical Physics. The subject mat- 
ter has been modernized through a 
treatment of the latest electrical 
devices, such as the wireless tele 
phone; by placing gteater emphasis 
on commercially and _ industrially 
important applications of electric- 
ity, such as street lighting and elec- 
tric railways; and by introducing 
the latest and most approved elec 
trical theory in all cases where this 
has undergone change since the 
appearance of the original edition 

The authors “have in mind two 
types of readers: first, the student 
who has had one year’s work in 
physics and who wants a course in 
applied electricity; and second, the 
general reader who is interested in 
or handles electrical machinery and 
who wants to know how and why 
it works.” 


Cloth. 12°, ill. 598 pages. $2.20 


The Macmillan 
Company 


New York A4tlanta 
Chicago Dallas 
Boston San Francisco 

















Alaska’s Fossil Mines—Continued 





doubtedly evolved in Africa and Asia, 
and mammoth and mastodon came to 
\merica as immigrants. But the horse 
is, with equal certainty, an American 
product that crossed over into Asia, 
whence it spread during the Stone 
Age into Europe and Africa. Then it 
died out on this continent, probably 
before the coming of man, and was 
re-introduced by the Spaniards. 

The most American of all modern 
animals, the bison, whose image shares 
with the Indian head the honors of our 
five-cent piece, has left here the record 
of his exodus from Asia, to prepare 
the way for the copper-colored tribes 
who followed him and who depended 
upon him for food, clothing and shel- 
ter throughout the whole vast interior 
plains and prairie country. 

It is curious, and may be scientifi- 
cally significant, to find the bones of 
the musk-ox at Elephant Point. This 
strange animal is not an ox, in spite of 
its name. It could be called the miss- 
ing link between cattle and sheep but 
for the obvious fact that it is not 
missing. So far as known, it is en- 
tirely American, though it has some 
possible cousins in the high mountains 
of Asia. It seems to be of compara- 
tively recent evolution, for no fossils 
of it have been found of older than 
Ice Age date. Will it perhaps some 
day be possible to trace the trek of the 
musk-ox across the plains and moun- 
tains of Asia to those remote peaks 
where lives its putative cousin, the 
takin, or did some relative or ancestor 
cross over in the opposite direction? 
The skulls of Elephant Point stare 
solemnly out of empty eye-sockets, and 
will not answer yet. 

Another possible line of inquiry 
opens up in the discovery that the 
\rctic slope of Alaska was free from 
ice during the days when all of eastern 
\merica as far south as the Ohio 
river groaned under mile-thick glacial 
sheets. The parts of Alaska fronting 
on the Pacific were glaciated, but no 
signs of ice action can be found in the 
whole vast northern stretches, from the 
shores of the Arctic sea to the foot of 
Brooks Range, along whose crest the 
continental divide runs. 

This does not mean that it was not 
cold in northern Alaska. It may have 
been intensely cold there in the winter, 
as it is now in central Siberia, but the 
snowfall was so scanty that it melted 
off every summer and did not accumu- 
late from year to vear. Glaciers will 
not form unless there is residual snow, 
solidified by partial melting and _ re- 
freezing, lasting through the summer 


and adding new snow to its bulk dur- 
ing the winter. 

During the Ice Age, then, the Arctic 
slope of Alaska was probably as open 
land as it is now. Yet great animals 
roamed there, as witness the bones of 
the mammoths. They were probably 
in this region during all or most of the 
glacial epoch. 

Were they indifferent to the cold? 
Did their half-yard hair, deep wool, 
and thick layers of fat under the skin 
make them as freeze-proof as the mod- 
ern musk-ox? Could they fatten up 
sufficiently during the short summers, 
and pick up enough fare during the 
hard, dark winters, to keep in good 
condition? Or did the privations tell 
on them at last, and cause dwindling 
and degeneration to set in? 

Whoever first collects some hun- 
dreds of mammoth skulls from beneath 
the frozen soil that underlies the 
tundras will be able to answer some 
of these questions. The skulls are 
there, as surface finds indicate. Be- 
neath the surface there are undoubtedly 
whole skeletons, and possibly complete 
frozen elephants, such as have been 
found in Siberia. 

One of those cold-storage mam- 
moths is now the pride of the Lenin- 
grad Museum. Who will bring its 
Alaskan brother to an American city? 

Science News-Letter, March 29, 1930 


Fencing 


Fencing has ceased to be merely 
sport at the University of Pennsyl- 
vania, and is being used as a psycho- 
logical device to bring about a fine 
adjustment between mind and body. 

Exercises developed bv Leonardo 
Terrone, fencing instructor at the uni- 
versity, and Dr. R. T. MacKenzie, of 
the department of physical education, 
are so planned as to draw on the 
student’s reserves of mental alertness 
and at the same time to bring the body 
closely under control of the mind. 
One of the innovations introduced by 
Mr. Terrone is the introduction of 
both right and left handed fencing. 
Championships are now held in left 
handed fencing, and popularity of this 
branch of the art has spread as far 
as Brazil. Fourteen colleges now par- 
ticipate in the inter-collegiate league. 

Psychology 
Science News-Letter, March 29, 1930 

When Caesar invaded Britain, he 
found the Britons using horse-drawn 
chariots to carry fighters quickly to 
strategic pbsts. 
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High-School Science and Physics Teachers 
The Ideal Way 


to Interest Your Students 
in Radio! 





\ j JITHIN the last year there has been evinced an increasing demand for a short, simple and 

cheap booklet which can be utilized to interest high-school classes in the principles of radio 
communication (not the listening to broadcast programs) and which will enable them to build 
a complete short-wave transmitter and receiver. 





Largely in response to this demand the American Radio Relay League, the national non-commer- 
cial association of radio amateurs, has prepared a 32-page illustrated booklet, attractively gotten 
up, which completely covers the construction, installation and operation of a single simple receiver 
and transmitter. It has been designed particularly for students between the ages of 14 and 21 
and is suitable for anyone of high-school age. It enables its readers to qualify as radio amateurs 
and engage in two-way radio communication with other amateurs over hundreds of miles. 





The booklet has been made to sell at the low price of ten cents but is available in quantity at the 
price of $1 per dozen copies, postpaid. We believe it affords an ideal way of starting boys in the 
more serious side of radio and yet at lower expenditure than the usual high-priced handbooks and 
manuals. The booklet is complete and thoroughly covers all details of putting a complete “sta- 
tion” in operation, from suggestions for learning the code to instructions for procuring licenses 
and operating properly, particularly in explaining the construction of fine but simple apparatus 
from inexpensive parts. It has been carefully prepared to answer every question and is clearly 
illustrated to show every detail of construction. 


The pursuit of amateur radio, through individual or school stations, is the ideal method of learning 
radio communication, a field of unbounded possibilities. Amateur radio, in the building and 
operation of such a station as described in this booklet, fully embodies the principles of learning 
by application. Students find it an absorbing study, a fascinating hobby—and so do their in- 
| structors. 








Single copies, 10c Postpaid Per dozen, $1.00 





AMERICAN RADIO RELAY LEAGUE 


| 

| 

| 1712 Park Street Hartford, Connecticut 
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| New Frontiers 
of Physics 


By PAUL R. HEYL, Ph.D. 
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A leading American physicist dis 
eusses the revolutionary advances in 
the study of matter, energy, space 
and time, the Einstein theory and 
other topies and looks forward to the 


future. Illustrated $2.00, 


Antarctic 
Adventure and 
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A thrilling and popular description 
of the history, climate, geography 
and resources of the South Polar re 
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The modern seience of oceanography 
and the methods and instruments of 
scientific investigation simply and 
clearly described. Illustrated. $3.00. 
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Taylor System—Continued 
man should be called upon to turn 
out the maximum work which a 
first-class man of his class can do 
and thrive under. 

3. Each workman, when he works 
at the best pace of a first-class man, 
should be paid from 30 per cent. to 
100 per cent. according to the nature 
of the work which he does, beyond 





the average of his class. 

And this means high wages and low 
labor cost. These conditions not 
only serve the best interests of the 
employer, but they tend to raise each 
workman to the highest level which 
he is fitted to attain by making him 
use his best faculties, forcing him to 
become and remain ambitious and 
energetic, and giving him sufficient 
pay to live better than in the past. 

Under them the writer has seen 
many first-class men developed who 
otherwise would have remained sec- 
ond or third class all of their lives. 

Is not the presence or absence of 
these conditions the best indication 
that any system of management 1s 
either well or badly applied? And in 
considering the relative merits of 
different types of management, 1s 
not that system the best which will 
establish these conditions with the 
greatest certainty, precision and 
speed ? 

In comparing the management ot 
manufacturing and engineering com- 
panies by this standard, it is surpris- 
ing to see how far they fall short. 
Few of those which are best organ- 
ized have attained even approximate- 
ly the maximum output of first-class 
men. 

Science Newa-Letter, March 29, 1930 
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Piscine Hitch-Hiker 

We commonly think of parasites 
as animals or plants that get their 
food by theft from some other in- 
dividual who acts as an _ unwilling, 
or sometimes an unwitting host. But 
this is not the only kind of parasit- 
ism. We have on our own highways 
numberless human parasites who 
sponge upon motorists for free 
transportation. “Hitch-hikers,”’ they 
term themselves, though most of 
them do more “hitching” than 
“hiking.” 

This system of getting along in 
the world by letting some other fel- 
low take you along was invented 
long ago, probably long before man 
appeared on the earth at all, by a 
fish. Called Remora by the learned, 
and “pilot-fish” by simpler seafaring 
men, this strange creature of tropic 
waters “catches rides” on sharks and 
other large fish, sometimes even on 
boats, by attaching itself to them 
with a powerful sucking-disk appa- 
ratus which covers the whole top of 
its head. 

The shark often takes its volun- 
teer passenger with a very bad grace 
but once the pilot-fish has attached 
itself to his belly there is nothing 
for his sharkship to do but grin and 
bear it; for the pilot-fish cannot be 
dislodged by any means at the shark's 
command. The remora, however, 
limits its parasitism to this ride- 
stealing. It does not depend on its 
host for food, except possibly to 
snatch morsels dropped during a 
meal, 

\W. P. Pycraft, a well-known Brit- 
ish naturalist, states that in some 
tropical countries the pilot-fish is 
used as a sort of self-directing fish- 
hook to catch big sea-turtles. When 
they find a turtle floating asleep on 


the surface, they release a pilot-fish. 


with a cord tied around its tail. The 
fish follows its instinct, attaches it- 
self to the breastplate of the turtle 
with an unbreakable  suction-grip. 
and the fishermen haul in their catch 
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FIRST GLANCES AT NEW BOOKS 





FLOWERS AND FLOWERING PLANTS 
—Raymond J. Pool — McGraw-Hill 
($3.50). This is a book for which 
the teaching botanist has been waiting 
for a long time. It puts into com- 
plee and ordered form all the wealth 
ef the Besseyan doctrine in flower 
organography and phylogeny. The 
Besseyan method of exposition by 
means of diagrammatic formulae is 
used to good advantage; one chart 
will give botanists something to chew 
upon for a good many hours. There 
are hundreds of beautifully clear line 
drawings that help to make the book 
attractive and give point and vividness 
to the text. 

Botany 


Science Newsa-Lette Varch 29, 1930 


Morion Pictures AND ILLUSTRATED 
LecTURES—G eneral Electric Co. (Gra- 
tis). A 27-page list of interesting 
reels of motion pictures and sets ot 
lantern slides that portray the wide- 
spread activities of the General Elec- 
tric Co. The ultra-modern school that 
is equipped with talking movie equip- 
ment can hear and see such prominent 
scientists as Dr. Irving Langmuir and 
Dr. C. W. Hewlett lecturing on oil 
films on water, atomic hydroge.. weld- 
ing, and the rays of radium; for lu of 
the films have synchronized sound with 
the photophone system. The other 
reels are available both in 35 and 16 
mm. film; while many of the lectures, 
which have the printed text with them, 
are on either glass or film slides. All 
material is supplied free for educa- 
tional purposes. Copies of the booklet 
may be obtained from the Visual In- 
struction Section of the General Elec- 
tric Co. at Schenectady, N. Y. 

Motion Pictures—Education 
Science News-Letter, March 29, 1930 


THe Sea—H. A. Marmer—daA pfle- 
ton ($3). The assistant chief of the 
division of tides and currents of the 
U. S. Coast and Geodetic Survey has 
here producec the only modern popu- 
lar book on oceanography in English. 
Whether one’s contact with the sea 
comes from crossing it, from spending 
summer vacations on its edges, or even 
from reading about it, he will be in- 
terested in this book, which covers 
such attractive topics as “The Sea of 
Ancient Times,” “Legendary Isles,” 
“The Sargasso Sea,” “The Gulf 


Stream,” “The Depths of the Sea” 
and “Ice in the Sea.” 
Oceanography 
Science News Letter. March 29. 1930 


ANTARCTIC ADVENTURE AND ReE- 
SEARCH — Griffith Taylor — Appleton 
($2). As Prof. Taylor, of the Uni- 
versity of Chicago, who was with 
Scott on his last expedition, says in 
his preface: “Never has so much in- 
terest been taken in Antarctic explora- 
tion as at present.” This book has 
been written for those whose interest 
in the Antarctic has been whetted by 
the reports of the Byrd, Wilkins and 
other recent Antarctic expeditions. It 
is a comprehensive yet concise and 
readable story of what man knows 
about the great South Polar regions. 
Prof. Taylor’s book is one of the first 
two books of the Appleton New World 
of Science edited under the 
auspices of Science Service, and it is 


Series, 


the March selection of the Scientific 
Book Club. 
Erploration 
Science Newa-Letter, March 29, 1930 


Quantum Mecnanics — Edward 
LU. Condon and Philip M. Morse 
McGraw-Hill ($3). This might well 
be the book that an English astronomer 
referred to when he said: “How I 
want a drink, alcoholic of course, after 
the heavy chapters involving quantum 
mechanics.” (Science News-Letter: 
Dec. 14, 1929; p. 369). The chapters 
are heavy enough but to anyone who 
gives them the study they require, the 
reward will be a better understanding 
of one of the most important phases 
of modern physics. 

Physics 
Science News-Letter, March 29, 1930 

Tue TuHeory or INtTEREStT—Irving 
Fisher — Macmillan ($6). In 1907, 
Prof. Irving Fisher wrote “The Rate 
of Interest.” This new volume, which 
is the result of many years’ labor in 
rewriting his previous book, expounds 
Prof. Fisher’s economic ideas. Vari- 
ous sections of the book are cleverly 
aimed at different types of persons. 
For instance “readers with a distaste 
for mathematics” can read the essen- 
tial theory stated in words. Prof 
Fisher sees the theory of interest as 
determined by impatience to spend in- 
come and opportunity to invest it. 

Economica 
News-Letter, March 29 
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ROMANCE OF THE MAcHINe—Mich- 
ael Pupin—Scribner’s ($1). Three es- 
says in praise of the machine comprise 
this book by a great engineer and 
inventor. 


Essays 


Science News-Letter, March 29, 1930 


An Inrtropuction To Sociat 
ANTHROPOLOGY — Clark Wissler — 
Holt ($3.50). Fundamentals of the 
science of studying primitive peoples, 
explained in careful detail by one of 
the best known American specialists 
in this field. Dr. Wissler has not 
been particularly concerned with 
cramming his book full of facts about 
the customs of the world’s “types.’ 
That information may be obtained in 
many places. A good deal of it slips 
naturally and incidentally into the 
various chapters. But Dr. Wissler’s 
approach to the subject is rather to 
show what anthropology is about, what 
the men and women who pursue this 
line of knowledge are trying to do, 
precisely how they go about it, what 
they have so far accomplished and 
what goals lie ahead. His text thus 
becomes a handbook of the most 
usable sort. 


Anthropology 
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Tue Picture Map or FRANcE 
Harold Haven Brown—R. R. Bowker 
Co. ($2.50). Those whose taste runs 
to maps as wall decorations will like 
this. Famous buildings of France 
border the sides of the sheet and there 
is a scattering of pictures over the 
face of the map itself. The geo 
graphic features of the country have 
not been skimped by this ornamenta- 
tion; on the contrary, rivers and 
mountains, provinces and towns are 
clearly located, and in addition 
attention is given to 
“places famous in history, legend, 
literature, and art.” A map of Paris 
is an inset in one corner. 

Geography 
News-Letter, March 29 
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First Course IN ALGEBRA—Fred 
Engelhardt and Leonard D. Haertter 
-Winston ($1.36). A new text- 
book for the use of students in the 
first year of high school in which the 
work is organized about the problems 
to be solved, while 
throughout. 


use is stressed 


Mathematics 


Science News-Letter, March 29. 1930 


THe Dracnosis or HEALTH~—WIill- 
iam R. P. Emerson—Appleton ($3). 
Methods of health education used at 
Dartmouth College and elsewhere are 
given in this book which will be 
useful to health teachers, parents and 
older students. 


Health Education 
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First Glances at New Books—Continued 





Tue EartH ror SamM—W. Max- 
well Reed—Harcourt, Brace ($3.50). 
We have to thank a small boy, the 
nephew of the author, for this volume, 
at once delightful and illuminating. 
The boy in question, an inquisitive 
nephew, fired innumerable questions, 
and the corpus of information needed 
for satisfactory answers, worked into 
smooth-running exposition, forms the 
text. The “serious” illustrations are 
drawn from the most approved adult 
geological works and museums, and 
as for the joyously frivolous line 
drawings by Karl Moseley—well, it is 
safe to prophesy that if you buy this 
book for your own nephew or son, he 
won't get a chance at the book until 
you have looked at all of them. 


Geology 
Science News-Letter, March 29, 1930 
RurAvt Sociat Science—Gustav A. 
Lundquist & Clyde B. Moore—Ginn 
($1.72). Designed to give students 
in rural secondary schools an idea of 
the significance of the life going on 
around them and to suggest to them 
ways of bettering rural living condi- 
tions. 
Sociology 
News-Letter, March 29 


Necwnce 1930 
Crime IN INK—Claire Carvalho and 
Boyden Sparkes—Scribner ($2.50). 
Real detective stories, as engrossing 
as any dressed in the guise of fiction, 
and all hinging on the identification 
of handwriting. The handwriting ex- 
pert of the book is David N. Carvalho, 
whose skill at detecting forgeries and 
other deceptions in writing played a 
dramatic part in the Dreyfus case and 
many other mysterious happenings. 
Criminology 
s-Letter, March 29 


Science Neu 1930 


GroGRAPHY SOUTHERN LANDS— 
Harlan H. Barrows, Edith Putnam 
Parker, Margaret Terrell Parker — 
Silver, Burdett ($1.25). The way of 
telling as well as what is to be told is 
important. This fourth of a series of 
geographies for elementary grades, 
completes the journey around the 


world. 
Geography 


News-Letter, March 29, 1930 


Science 


HreALTH AND MepIcAL SERVICE IN 
AMERICAN PRISONS AND REFORMA- 
Trorirs—Frank L. Rector — National 
Society of Penal Information ($2.50). 
This survey of conditions during 1929 
will be of especia! interest to penol- 
ogists and sociologists. 

Penal Hygiene 
Neweas Letter, March 29, 1980 


Science 


QUALITATIVE ANALYsIs—C. J. 
Brockman — Ginn ($2). Chemists 
brought up in the old school will not 
recognize a laboratory in which quali- 
tative analysis is being taught by Dr. 
Brockman’s method, for the familiar 
odor of H:2S will be lacking. By 
eliminating all gaseous precipitations, 
this method saves valuable time for 
the student and teacher. It uses high 
concentrations of the various reagents, 
which is also an advantage, according 
to the author. 


Chemistry 
Seience Newa- Letter, March 29, 1930 
WEATHER AND Wuy—lenar E. 


Elm—McKay ($2.50). A new book 
on meteorology written by an aviator 
for the use of aviators, both as a text- 
book for ground school work and for 
home study. Elements of particular 
interest to pilots are emphasized, but 
the book will be of interest to anyone 
who wants a modern and popular book 
on the subject. 


Meteorology 


Science News-Letter, March 29, 1930 


COSMOLOGIES Hector 
($2.75). <A 


MopERN 
Macpherson — Oxford 


historical sketch of the theories and 
researches on the structure of the 
universe from the time of Herschel 


down to Hubble and the final proof 
of the island universe theory. The 
author brings forth evidence to show 
that Herschel did not, as Proctor be- 
lieved, recede from his ideas of the 
universe as a flat disc. 

Astronomy 


Science News-Letter, March 29, 1930 
Stupies IN MoperRN LANGUAGE 


TeEacHING—American and Canadian 
Committee on Modern Language — 
Macmillan ($1.75). Modern language 
teaching is one of the many problems 
of present day education. In twelve 
articles, this volume prepared under 
the auspices of the Modern Foreign 
Language Study and the Canadian 
Committee on Modern Languages con- 
siders various phases from the history 
of language teaching to the prevalence 
and utility of modern foreign language 
requirements for degrees. 


Language 


Science Newa-Letter, March 29, 1930 


DEPOSITION OF THE SEDIMENTARY 
Rocks—J. FE. Marr— Macmillan 
($2.40). A book on a special aspect 
of dynamic and structural geology 
which will be of exceedingly great 
service in both teaching and field work. 

Geology 


Science News-Letter, March 29, 1930 


ass 

PLANt Competition—F. E. Clem- 
ents, John E. Weaver and H. C. Han- 
son—Carnegie Institution (pa., $3.25; 
cl., $4.25). Each of the three authors 
brings to the common task a special 
aptitude and training, and the result in 
this book is a most critical and search- 
ing examination of the factors of com- 
petition among plants, which will be 
of exceedingly great value in the de- 
velopment of ecological science in this 
country during the coming decade. It 
is well recognized among plant ecolo- 
gists that the pioneer phase of purely 
descriptive studies has had its day, 
and that quantitative methods must be 
developed. The senior author of the 
present work was one of the first 
workers in this field, and the newer 
developinents of his and his asso- 
ciates’ methods, as well as those of 
European ecologists, particularly the 
Swiss, are becoming standard proce- 
dure. 


Plant Ecology 
Science News-Letter, March 29, 1930 


or WEAK Rat- 
roADS—James M. Herring—Univer- 
sity of Pennsylvania Press ($3). An 
academic study of railroads in the 
United States from their wartime 
operation by the government to the 
present. Those actively concerned 
with the future of transportation will 
be most interested. Dr. Herring calls 
the preservation of the most needed 
of some 600 small, weak rail carriers, 
which are not paying, ‘a fundamental 
part of the problem of providing ade- 
quate transportation.” 


Transportation 
Vews-Letter, March 29, 1930 


THe PROBLEM 


ewe terres 
Cn xe Ste Pos 


Panch Here 


Science 


ARCHITECTURAL Acoustics—U. S. 
Government Printing Office (Se). 
What is the matter with sound movies 
at your favorite theater or why is the 
preacher so hard to understand? If 
poor acoustics is the reason, this cir- 
cular No. 380 of the U. S. Bureau of 
Standards will point out the specific 
cause and the remedy. Only eight 


pages. 


Physice—Architecture ) 


Science News-Letter, March 29, 1980 


Lirac Cutture— J. C. Wister—| 
Orange Judd ($1.25). A _ compact, 
pocket-size book that will be of use 
to the home-owner, the practical gar- 
dener and the teacher of classes in the 
elements of horticulture. 


Horticulture 
Science News-Letter, March 29, 1930 
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